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Design of display function in rapid detection system of photoelectric encoder
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Abstract: Aiming at the problem of performance testing about high-precision and high-speed optical
shaft encoder in the field of aerospace,the function of display in rapid detection system based on aero-
space photoelectric encoder was designed. The system could simultaneously complete acquisition, pro-
cessing, communication and display of multiple optical encoders. DSP + CPLD was core processing
module. CPLD controlled the high-speed A/D to complete photoelectric encoder signal acquisition and
data latches coarse code. DSP was responsible for the completion of processing crude code and precise
code encoder signal, data communication and display. The data information of processed was trans-
mitted by the dual port RAM in the customize communication interfaces. Each of the encoder reading
from RAM about the angular position in binary and degrees, minutes, seconds form were displayed in
the LCD screen by external buttons controlling. The results show that the system can handle data sig-
nal of multiple encoders, data transmission and display. The system is good real-time and strong visi-
bility. Display function of system can be further expanded.
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Fig. 1 Diagram of the system architecture
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Tab.1 Data format of encoder
0xF5 AH AM AL EH EM EL E Ny ] SUM
Wik JDOl  JDO1 A JDOLAE  JD02 @ JDO2 HfF o JDOo2 ik JDO03 Y A

WA E LR 2,

F2 KEEER

Tab. 2 Format of status code
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Fig. 2 Schematic of encoder data communication
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Fig. 3 Diagram of LCD display circuit
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3.3 ERBERIEIT {
Shy 1 v S D BOHE A5 B SR B T M AR switch(flag)
F AR NG K B R, R & {
LCD12864 [RI i i 7t — 3 i T HF I8 =R B2 o 7 case 1; //18 BLgwAi%#% 01
T 20 G B 5 AR FEARAD . 48 25 7 LA LED AT HE & Chl_dfm(bdata[ 1], bdata[ 2], bda-
N AN T RGBS TN T T AR ta[3]);
P ) R A il AR B B 10 1 A B AR 3 = (bdata[1] & 0x00FF) ;
EE LLFAINACR IS ISR TN TR | B- )1 ] gl=(((bdata[2] & 0x00FF)<<<C
LCD12864 Wi bt HfE R 8 FWHIE XL T & 8) & 0xFF00);
7 R BUE B BT LA T Oy S U B z1=(bdata[ 3] & 0x00FF) ;
gt A B A S K 10 F s 4 IRTEHR B highl6=1z;
N o A A BT R R B R AR S L AT 3 R4 il high32=gl+2z1;
7R B G R A e 3 AR BE AR AR 4 BRI o Chl_light16 (high16) ;
S IR ARG AN SO, & 48 s P ae i AR E Chl_light32(high32);
& 4, break;
case 2 //18 B mi%e% 02
Chl_dfm(bdata[ 4 ].bdata[ 57, bda-
R0 A ta[6]);
I g2=(bdata[4] & 0x00FF);
e z2=(((bdata[ 5] & 0x00FF) <<
mzl;;asw ,;fﬁ;ggm‘ ﬁoigéssl?f‘ ‘m::a; . | 8) & 0xFF00);
g3=(bdata[ 6] & 0x00FF);
mmm
high64=22+g3;
Chl_light16 (high48) ;
Chl_light32(high64) ;
break;
4 W Iy e A case 3: //6 DL gL A% 03
Fig- 4 Flow chart of display Chl_dfm(blank, blank, bdata[77) ;
12 GLRFR R A R — BB 2 i 1) % 23=(bdata[7] & 0x00FF) ;
FS e T 4 B A flag BN 1, flag B8 N high80=23;
1.2 flag™d B THFLAE S 1,38 i JIT flag {5k Chl_light16Chigh80) 5
T 2 W R L B R R AR B 2 flag=1 B, break;
ZSEAb B 18 3 JDO1 J5 ir 4 5% #8109 3 A~ 515 U case d://Hh R MUK RASE L 3 A

SO E b O 1 - 2 A il - s 1 4
%L E A B R ARV A B A AT AR R R
LCD By A & 7454 = 3k 6l AT HEE X 09 £ & 15
B WIRFES = AT, FAEFE flag=2 Bf, /R 18
A JDO2 A0 2t i 25 9 007 B A5 8 5 flag = 3 I, W
6 f37 JDO3 it #{5 B 51 flag=4 B}, RGE 75 &b
PP A2 s i Sk 5 IR SRS R B A 3 AT R
B BB IE T .
void led(void)

g=(bdata[ 0] & 0x00FF);
gd=(((bdata[ 8] & 0x00FF)<(<(8) &.
0xFF00) ;

z4=(bdatal 9] & 0x00FF) ;

Dl=g;

D2=gd+z4;

Chl_light16(D1);

Chl_light32(D2);

break;
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Fig. 5 Renderings of show

R G0 LA kG B O H G B 2 R ff B R 0
B G 55 #8 5 J vf S B 9 TR) O 2 L 3 SR A [R] 67
AL ) £ BE R 25 M RIS RS g A B A L B
bR 2 2 R SR FH R R o G RS 28 4 B Tl
23 {0 R BE=<<2", 1T Ll PR BE KT 10" He
G as R D oK, 7RO H g B A% 4 H 3607 B IR
3070 1 A4S JEA5 50 13 5 AR 22505 L i0 S S Y
PG ES 41 R0 300 B At 2 I T L 5% 2 4, I 45 R
mk 2 fim.,

F 2 0 4 15 2 G 00 245 5 T L o B 9 A R iR
ZEME A 40", /MR A Ry — 35", B T iR 2
24. 38"t 2 4 T 4 K /N T 60" IR,

& % X #:

x3 HFHB[REMWKER

Tab. 3 Results of encoder’s precision test

Gt WEACE/C) R/ /(D
1 0 0 0
2 30 10 15
3 60 —25 —35
4 90 —35 —15
5 120 15 30
6 150 30 25
7 180 —10 —25
8 210 —35 —20
9 240 —20 10
10 270 20 35
11 300 40 20
12 330 —20 —25
13 360 0 0
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